PIG-IRON IN THE ELECTRIC FURNACE         185
other purposes. The electrode, C D, also, is protected from heat and wear except at the working end, C.
The stuffing-box, F, through which the electrode enters the furnace, is needed to prevent the escape of gases. It is made of copper, is water-cooled, and is* packed with wedge-shaped rings of graphite. The graphite packing not only .makes a gas-tight joint, but also ensures an electrical contact between the electrode and the stuffing-box, so that the electric current can be led to the electrode by the arm, G. It should be noted that this use of the stuffing-box for electrode holder not only makes it serve a double purpose, but, by leading the current into the electrode as near as possible to its working end, does away with all needless production of heat by the passage of the current through the electrode. The furnace is cased with steel plates, but the top, 0, and a strip at one side, P, as well as the stuffing-box, are made of copper, so as to avoid a complete ring of iron around the path of the current.
The furnace is shown filled with ore, flux and charcoal, as it would be during operation, and with molten slag and metal at S and M. These are drawn off through three tapping holes and spouts, of which the middle and lowest spout is for metal, while the other two are for slag. The shafts and other parts of the furnace are lined with fire-bricks, but the part, N, which is exposed to the action of melting ore, slag and metal, is composed of specially refractory material, such as magnesite. The arch across the middle of the furnace will also be particularly liable to corrosion and wear, but will be somewhat protected by the cooling effect of the stuffing-box.
The lower electrode, E, consists, as in the earlier furnace, of a rammed carbon plug, making contact with the aid of iron spikes to the heavy cast-iron bottom plate and so to the contact piece, /. The upper electrode is made cylindrical, to allow of its passage through the stuffing-box. Additional lengths, D, are attached by threaded joints as shown in section in the figure, thus avoiding any interruption in operation or waste of electrode. The piece R, clamped on the electrode, serves to hold it while a new piece is being screwed on, and also for raising or lowering the electrode.
No scale is given in the original drawing, which is merely intended to show the principles on which the furnace would be constructed.
The TurnbuU-Heroult Furnace, Fig. Sz,1 is a modification of H6roult's original furnace "which has been devised by his Canadian representative, Mr. R. Turnbull. As shown in the figure there are
1 Dr. Haanel's Sault Ste. Marie Report, 1907, plate xviii, and p. 147.e resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
